Purpose. To rewiew the advantages of LISS for complex distal femoral fractures. Methods. 25 women and 19 men underwent surgical LISS plating for distal femur fractures following low-or high-energy injury between 2011 -09.2015. The mean age of patients was 53.34 ± 20.1 years. One patient had a pathologic femur fracture because of metastasis. One patient had a bilateral femoral fracture following a traffic accident. In one patient a periprosthetic femoral fracture occurred after total knee arthroplasty. According to the AO classification, predominantly occurring fracture types were A1 (38.1%) and C1 (35.7%). Results. The mean period of bone union was 3.4 ± 1 months. Two patients (4.8%) had non-union due to implant loosening and required revision surgery and osteosynthesis RFN. One case (2.4%) with deep infection necessitating revision surgery with debridement, jet-lavage, drainage, combined antibiotic therapy and application of gentamycin beads. One patient (2.4%) with delayed bone healing. One patient (2.4%) underwent primary bone grafting in АО С2 fracture. Conclusion. All of the distal femur fractures A -C of the AO, incl. and all degrees of severity of these fractures can be successfully stabilized by LISS.
INTRODUCTION
A noticeable evolution of distal femur treatment concepts has occurred over the past decades as innovative implants and improved minimal invasive indirect reposition techniques developed. The main priorities shifted towards rapid fracture union, angular alignment and precise joint congruency, early active joint mobilization and patient verticalization. The advantages of such developments that focus on these goals are increasingly popular in recent years.
The LISS (Less Invasive Stabilization System) is modern method of internal fixation which incorporates the biomechanical advantages of lateral stabilization of distal femur fractures __________________________
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Hospital "Prof. Dr. St. Kirkovich", Stara Zagora, Bulgaria, E-mail: dimitrovnedko@yahoo.com with the principles of optimal bone-to-implant contact (1, 2). The state of the art concept utilizes a classical ("open") reduction of fragments under direct visualisation of the joint components, combined with a "closed" manipulation of metaphyseal/diaphyseal by reduction aiding instruments. This allows the system to act more as an "internal fixator" than a conventional plate (3, 4) .
MATERIALS AND METHODS
A consecutive series of 44 patients with a mean age of 53.34 ± 20.1 (mean ± SD), (range 18 -91) years were evaluated. 25 women (56.8%) and 19 men (43.2%), (matched 1.3:1) were all hospitalized for emergency treatment in the department of Orthopedy and Traumatology of the University hospital "Prof. Stoyan Kirkovitch" AD, Stara Zagora and underwent surgical LISS plating for distal femur fractures following lowor high-energy injury between 2011 and 09.2015. Hospital stay (days) mean ± SD (range) Men Women 8.7 ± 3 (6 -18) 9.0 ±3.1 (6 -17) 8.4 ± 3.1 (6 -18) Patients who were above 50 years of age made up 79±6.14% of the women group; whereas 56±7.5% of the men were aged less than 50. One patient had a pathologic femur fracture because of metastatic bone disease in the distal femur. One patient had a bilateral femur fracture following a traffic accident. In one patient a periprosthetic femur fracture occurred after total knee arthroplasty.
LISS implants and corresponding instruments from "Synthes" and "Mahe Medical GmbH Germany" were used for the operative treatment of the fractures. 20 patients' 7-hole distal femur plates, 9-hole, 11-hole. Depending on the fracture pattern, 5-, 9-, or 13-hole LISS plates were applied. Used plates were: seven in 20 patients ((47.62±7.71)%), nine in 17 patients((40.48±7.57)%) and eleven in 5 patients((11.9±5.0)%) hole: total -42 patients +2 patient with screw osteosynthesis (AO type B -fractures). Patients with B-type (monocondyle) fractures were excluded from this series, as these were treated with conventional screw osteosynthesis.
Surgical treatment included open reduction and internal fixation of interarticular fragments, indirect reduction of metaphyseal and metadiaphyseal fractures with MIPPO (minimally invasive percutaneous plate osteosynthesis). An open reduction technique was carried out in 10 patients. LISS-plate was fixed between muscle and metaphysis/diaphysis in a submuscular tunnel using minimally invasive techniques under xray imaging with less bone exposure and leaving soft tissue surrounding the fracture site intact. The following surgical approaches were used: lateral MIPPO 50±7.72%, paralateral MIPPO 26±6.78% and open technique 24±6.59%. The operative intervention took place in up to three days after initial hospitalization. 23 of all cases during the first 24 hours (58.8±7.6) and 19 after 24 hours (45.2±7.6%). Patients who did not undergo surgery in the first 24 hours were put on direct skeletal extension through tuberositas tibiae. Patients with polytrauma and combined fractures were operated after shock management and vital function stabilization .
Predominantly occurring fracture types in this study were AO types A1 and C1 with 38.1±7.5% and 35.7±7.4% respectively. Fractures of the types A2, A3 and C2 accounted for 7.1±4.0% each from all patients. C3-type fractures had the lowest incidence -4.8±3.3%. Furthermore distal femur fractures were grouped by mechanism of injury in lowand high-energy fractures. Those with a highenergy mechanism of injury were more common. They made up 2/3 of all fractures in the series and were mostly due to traffic accidents and falls. The low-energy mechanism of injury group comprised of 85% women and 15% men. In comparison highenergy trauma included mostly men.
In our patients injuries were mostly closed and only 7% -were open fractures, with superficial wound Gustillo grade I -II. In 30% of cases the fracture of the distal femur was combined with other musculoskeletal injuries: patellar fracture (n=2), fracture of the proximal tibia, ligament injury in the knee, pelvis fracture, fracture of the proximal humerus and clavicula, and distal antebrachium fractures. Open fractures underwent urgent surgical treatment (incl. irrigation, debridement, fixation, antibiotic medication).
The mean duration of surgery was 92. Postoperative patient mobilization took place on the next day following surgery and was performed by a kinetic physical therapist with no weight bearing and walking two aids. Postoperative knee mobilization began on the second and third days after surgery. Polytrauma patients on assisted breathing (intubated) in the intensive care unit (ICU) were mobilized by means of passive motion machine (CPM).
All patients in this study were followed up at regular intervals until satisfactory union for a period of 2 to 24 months. Monthly radiographic (x-ray) and clinical control was performed.
Operative treatment was considered successful when radiological and clinical evidence of union until the 12 th month was assessed.
RESULTS
poses the risk to overstress the construct and compromise the mechanical stability of the implant.
Full weight bearing began depending on the clinical and radiological progress of fracture healing and subjective patient comfort. Patients were followed up at regular intervals for functional assessment until full union. Fractures were considered healed when evidence of trabecular cortical bridging was documented. Practically no periosteal callus was observed aside from the cases with malalignment and instable fixation.
The mean period of bone union in the evaluated group was 3.4 ± 1 months (2-5 months) - One patient (2.4%) with delayed bone healing 4.
One patient (2.4%) underwent primary bone grafting in an АО С2 fracture.
5.
Without neurological and vascular complications in the follow-up Implant loosening was only observed in the proximal attachment of the plate to the femoral dyaphysis. The reasons are improper fit of the implant on the femoral diaphysis (in ventral) and too greater offset LISS-plate of the femoral diaphysis with incorrectly located cortical screws, improper locking of the screws to the implant, thereby losing the effect of "internal fixator." Another reason is the failure to comply with weight bearing restrictions.
In 39 (92.9±4.0)% cases evidence of correct reduction was documented on both anteroposterior and lateral radiographs. In 3 cases (7.1±4.0)% dorsal (n=1) and ventral (n=2) drift of the implant to the femoral diaphysis was observed. In 2 cases (4.8±3.3)% we had the incorrect location of the implant to the femoral condyles. Postoperative evaluation of fracture regarding varus / valgus was in a good position at 37 (88.1±5.0)% cases. In three (7.1±4.0)% cases there was variation in the anatomy of 5 to 10º varus / valgus and one (2.4±2.4%) case there was a deviation in the 10 to 20º. In the sagittal plane there were two (4.8±3.3)% cases with a tolerance of 5 to 10º and one (2.4%) case -from 10 to 20º. Two (4.8%±3.3)% patients had an external rotary deflection relative to the contralateral side.
By the end of follow-up, 40 patients ((95.2±3.3)%) had completely united fractures, with the ability of full weight bearing of the limb. In two patients (4.8±3.3)%) no union was achieved until the end of this study. Satisfactory flexion, compatible with everyday activity is 110°; mean flexion in our series was 106º ± 11.6º.
The results were evaluated according to the Neer's criteria and scores for supracondylar femur fractures: In 50% of all patients assessed knee flexion was greater than 110º. Neer scores we achieved in this series of 42 patients were as follows:  65% -excellent result  20% -good result  10% -fair result  5% -poor result
DISCUSSION
Distal femoral fractures normally exhibit a bimodal mechanism of occurrence: (5) as a result of high-energy trauma in younger patients, associated with higher incidence of comminuted and open and (6) low-energy mechanism in older patients with osteopenic or osteoporotic bones. In our study group has been retained this bimodal distribution pattern of fractures of the distal femur -low-energy fractures, mainly in women over '50 age, and high-energy fractures -in young men.
Mean range of knee flexion postoperative achieved for the entire series was 106º ± 11.6º, accounting to 78.5% of normal flexion in normal individuals. Results we obtained of varus/ valgus, flexion and extension in the knee joint are comparative to other LISSplating studies (7).
Mean time of union achieved was 3.4 ± 1 months (2 -5 months) in all patients in this study. In correlation with the type of reduction-MIPPO or open surgical technique, times until full union differ: MIPPO -techniques help faster bone union -Me = 3 (2 -5) months than the open technique to reposition -Me = 4 (3.5 to 5) months. Bone biology is considered to be preserved as no bone fragments were reported to be de-periotstated and blood supply was preserved.
Similar results were reported in literature with a 100% of postoperative bone healing in acute fractures for a mean of 3.5 months(8-10).
We did not observe any loss of fixation in 12 of a total of 13 elderly patients, despite advanced stage osteoporosis and age higher than 65. 
